The first clinical descriptions of what we now regard as stress fractures of the metatarsals were made by Breithaupt (cited by Pentecost et al. 1964), and by Pauzat (1887) who was studying French soldiers on manceuvres. Pauzat termed the condition osteoplastic periostitis of the metatarsals.
The first clinical descriptions of what we now regard as stress fractures of the metatarsals were made by Breithaupt (cited by Pentecost et al. 1964) , and by Pauzat (1887) who was studying French soldiers on manceuvres. Pauzat termed the condition osteoplastic periostitis of the metatarsals.
With the advent of medical radiology in 1895 the true nature of this condition was recognized, and Asal (1936) analysed 590 cases from the German army. In his series he found that 82% occurred in the metatarsals and 12 % in the tibia; the remainder were in the femur, ilium or fibula. Subsequent series by Hullinger & Tyler (1944) , Threadgill & Hollingsworth (1952) and Jean (1963) , mainly from studies of members of the armed forces, show a much greater variation of sites, possibly due to changes in training methods and styles of marching. In this paper only tibial fractures in the elderly with varus or valgus knee deformities are considered; 4 such cases are described. This particular combination has not yet been reported in the literature.
Case 1 M W, woman aged 58 Gross valgus deformity of the knees, rheumatoid arthritis for 30 years, on steroids for 8 years. She was attending the physical medicine department and complained of aching in the left shin 4 in. (10 cm) below the knee-joint which was relieved by rest and had not been preceded by trauma. This was diagnosed as thrombophlebitis and treated by a supporting bandage. Three weeks later she had severe pain, heard a crack and could not stand. There was marked tenderness 10 cm below the left knee with local cedema. X-rays ( Fig IA, B ) showed a longstanding stress fracture. She was treated in plaster of paris for ten weeks.
Case 2 R B, woman aged 85 Longstanding rheumatoid arthritis, but had never been on steroids. She complained to her general practitioner of aching in the left upper shin. The onset was insidious and there had been no trauma. A diagnosis of thrombophlebitis was made. Four weeks later she felt something crack and could no longer stand. Examination showed all the stigmata of longstanding rheumatoid arthritis and gross bilateral genu valgum. X-rays (Fig 2A, B ) showed stress fracture of the upper tibia with abundant callus. Blood chemistry was normal. Six months immobilization in plaster was required before sound clinical and radiological union was obtained.
Case 3 A F, woman aged 50 Rheumatoid arthritis for 10 years, and idiopathic adrenal insufficiency. She had been treated by steroids for 6 years. She was attending the orthopedic department for arthritic hips and knees. In 1966 a Shier's prosthesis was inserted in the left knee; this unfortunately became infected and is still discharging, but the patient regards this as her better knee. In October 1967 she complained of pain in the right upper shin, relieved by rest and not preceded by trauma.
There was marked tenderness and cedema 10 cm below the right knee, where there was a gross valgus deformity but 90 degrees movement from full extension. X-rays ( Fig 3A, B) showed the suspected stress fracture and she was treated in plaster of paris for 6 weeks. In August 1970 she attended the clinic complaining of pain above the right ankle. X-rays showed a stress fracture which was treated in plaster for 6 weeks. In February 1971 further pain occurred below the right knee which she herself diagnosed as another stress fracture. X-rays confirmed this and she was treated in plaster for 4 weeks.
Case 4 L E, woman aged 84
Painful knees for many years. Three weeks before she was seen she had gradually developed aching in the left upper shin, which had made her housebound. There was no history of trauma. Her general practitioner had diagnosed phlebitis and prescribed phenylbutazone. On examination she was found to be grossly overweight and to have bilateral genu varum. Movement of both knees was 0 90°. There was marked tenderness 3 in. (7-6 cm) below the left knee. X-rays ( Fig 4A, B) confirmed the suspected stress fracture. No biochemical tests were carried out. She was symptom-free after two months in an above-knee plaster of paris.
Discussion
These patients presented in a fairly typical way, with pain of insidious onset, exacerbated by exercise and relieved by rest. As is usual in such cases, there was no history of trauma. On examination local bony tenderness was marked, associated with an area of cedema with local warmth and redness, which is not unusual. Displacement of these fractures was not seen. X-rays demonstrated the associated periosteal reaction and hairline fracture, as fully described by Proctor et al. (1944) .
Many stress fractures have been treated in the past for cellulitis, thrombophlebitis and sprain and to this day are being biopsied to exclude sarcomatous changes. The histology is interesting and was reported by Johnson et al. (1963) , who described the following changes in 30 fatigue fractures in various stages of development collected from the American armed forces. In the first week they noted active osteoclastic resorption of the tibial cortex which corresponded to the fissure seen on X-ray; there was no decalcification, microfracture, microcallus or osteocyte death, as would be expected in a 'normal' fracture; in the second week some osteoblastic activity was initiated and accounted for the presence of callus and periosteal reaction at the fracture site. They noted that if activity was curtailed at this stage no actual fracture developed, but if activity continued a thin crack appeared in the cortex at the end of the second week. Endosteal callus gradually became visible. Callus formation was maximal at the end of six weeks.
The age distribution of tibial stress fracture is curious. It is best illustrated by comparing the figures of Devas (1958) and others with our own and 7 other fractures in the elderly described in the more recent literature. The cases fall into two age groups, one large (over 90 cases), ranging from 4 years to 28 years, and a smaller one (14 cases), from 44 years to 101 years. There is an interval of 16 years between the two groups when the fracture appears not to occur. Could there be a different etiology?
One can accept the theory mentioned by Devas attributing the cause of fracture in fit young adults to bowing of the bone during exertion by the powerful muscles attached to its upper end. This concept would be supported by the fact that these fractures become rarer as the athlete turns to less masochistic pursuits. In contrast, this cannot be applied to the older groups of patients, especially those in Wheeldon's (1961) and our own series; thus another cause peculiar to this age group must be sought.
Osteoporosis, either natural or iatrogenic, undoubtedly weakens the bone and this could be a major factor. It is, however, extremely common if not universal in the elderly, and the prescription of steroids is widespread. The fracture itself remains remarkably rare. In the series of elderly patients mentioned, only 4 of 14 patients were on steroids. I feel that porosis is a contributing factor rather than a precipitating cause, and that one must look elsewhere. The predominance of rheumatoid patients in this group would perhaps suggest that bone weakness is part of the rheumatoid picture predisposing to fatigue fractures. However, rheumatoid arthritis, though a common condition in earlier life, is not associated with the tibial stress fracture until gross deformity has occurred in later years. Osteomalacia is always sought but This concept is not entirely new. Wheeldon (1961) presented 3 cases in female rheumatoid patients aged between 77 and 101 years, and attributed the abnormal loading which precipitated the stress fractures to flexion deformity of the relevant knee. He did not mention the presence or absence of lateral deformity. I find this concept difficult to accept, for in normal walking loading of the knee and tibia occurs with the knee flexed, as shown by Murray et al. (1964) .
In the series of elderly patients described by Singer & Maudsley (1954) and others, varus and valgus deformity is not noted. Dare one assume that there was also some lateral deformity, as in this present series? It would be interesting to re-examine their cases.
Meanwhile the significance of lateral deformity is being further investigated, using a photoelastic model. Using the 1251-labelled fibrinogen test to screen for the presence of deep vein thrombosis in 57 patients with fractures of the neck of the femur, we found an incidence of 47 % in the fractured limbs and of 23% in the unfractured limbs. An objection to the use of the radioactive test is that hxematoma around the fracture site invalidates the radioactive counts in the thigh region. In this study, therefore, the presence of deep vein thrombosis was confirmed by venography, which also gave information on the site and proximal extent of the thrombi. It was found that in all patients with thrombosis of any extent there were calf vein thrombi and that these thrombi were the earliest to appear. The conclusion is that screening over the calf will detect all thrombi at their commencement.
'Present address: Brook General Hospital, London SE18
Cases were shown and the following papers were also read: Heraldry was originally a system of personal identification developed in war for the metallically over-dressed and later used by nobility and merchants needing seals. Guilds and groups, boroughs and other bodies then petitioned for grants of arms, and corporate heraldry arose. Today there is an abundance of both personal and corporate heraldry in medicine; some of great antiquity and some very recent. Here we are to consider some of the heraldry of medicine, especially that of orthopedic significance.
Before studying specific arms a brief examination of the basic components of an achievement of arms will be of value. These individual parts, often misnamed and misinterpreted, indicate the history and functions of heraldry.
The central essential feature is the shield itself on which heraldry began in the early 12th century. Devices are displayed on the shield according to rules; positions on the shield are defined. Right ('dexter') and left ('sinister') obey the standard anatomical rule of being that of the wearer of the shield and not the observer. With the development of the closed helmet recognition in battle became impossible and further means of identification were sought. Plumes, an early solution, were replaced by modelled devices and these were called crests. Thus, an achievement should consist of a shield surmounted by a helmet, the pattern and position of which indicates the rank of the grantee. The crest is fixed to the top of the helmet and is surrounded at its base by the crest wreath. The latter is a circlet of twisted cloth of two colours which secures the mantling to the helmet. The Crusaders protected their necks with a heavy cloth hanging from such a circlet. This developed into the mantling, now a cloth lined with a second colour and often ornate and tasselled. It is typically displayed artistically draped around the helmet to fill in the spaces in the upper part of the achievement.
